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(g) Sliding 

@ A door closer (1) and a driven pulley (2) are arranged opposite to the conventional arrangement, and a 
tension spring (7) is provided at a belt end (3a) retained at a roller unit (C) on the driven pulley side. The 
door closer (1) and the driven pulley (2) may be arranged in the same manner as in the conventional 
arrangement if the tension spring (7) is provided at a belt end (3a) retained at the roller unit (C) on the 
door closer side. Further, the door closer (1) and the driven pulley (2) may be arranged in the same 
manner as in the conventional arrangement a short pipe (11) is provided so as to encase the tension 
spring (7) on the driven pulley side between a metallic member (5) and a nut (8). According to this 
invention, even if an external force is applied during a door closing operation, a tooth jump of a timing 
belt is avoided, a tooth jump preventing roller is dispensed with, and the number of the mechanical parts 
and the cost therefor may be reduced. The mounting work of the device may be simplified. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a sliding door de- 
vice provided with a sliding door closer having a drum 
which contains a spring therein. 

FIG. 3 shows a sliding door device disclosed in 
Japanese Patent Application La id-Open No. Hei 2- 
256779. In this device, two roller units C and D pro- 
vided on a sliding door A are laid on a suspension rail 
E formed on a door frame B. A sliding door closer 1 is 
provided on one side of the door frame B in the door 
closing direction, whereas a driven pulley 2 is provid- 
ed on the other side thereof in the door opening di- 
rection. A timing belt 3 is wound around between the 
sliding door closer 1 and the driven pulley 2. Both 
ends 3a and 3b of the belt 3 are retained at the two 
roller units C and D by metallic members 4 and 5, re- 
spectively. A bolt 6 is coupled to the door opening side 
belt end 3b and passes through the metallic member 
5 mounted on the roller unit D. In addition, a tension 
spring 7 is provided around the bolt 6. A nut 8 is 
threadedly engaged with the bolt 6 so that the ten- 
sion spring 7 is compressed between the metallic 
member 5 and the nut 8 to thereby impart a biasing 
force to the timing belt 3. The timing belt 3 travels in 
response to the door closing operation of the sliding 
door A, so that a spring encased in a drum of the slid- 
ing door closer 1 is urged and the sliding door A is 
closed wh9e the drum is being rotated under the 
brake force through a hydraulic dampening circuit by 
the spring bias force of the spring. A tooth-jump pre- 
venting roller 9 is mounted on a closer mounting mem- 
ber 10 which is used to mount the sliding door closer 
1 onto the suspension rai E, whereby the timing belt 
3 is prevented from being jumped away from the drum 
of the sliding closer 1 . Due to the feet that the drum 
of the sliding door closer 1 is hydraulically controlled 
at a predetermined closing speed, when an external 
force is applied to the sliding door A in the door closing 
direction (as indicated by X) during the door closing 
operation, the door closer 1 is not rotated smoothly in 
the counterclockwise direction as indicated by Y be- 
cause of the hydraulic resistance. As a result, the left 
end 3b of the belt 3 is pulled in the direction as indi- 
cated by Z and the tension spring 7 is compressed 
and at the same time, the timing belt 3 is temporariy 
loosened, especially at the right end 3a of the belt 3 
in correspondence with the compression length of 
the tension spring 7, so that the timing belt 3 would 
be offset from the teeth formed on the outer periph- 
ery of the drum of the sliding door 1. The tooth-jump 
preventing roller 9 is provided for the purpose of pre- 
venting a trouble called "tooth-jump". 

However, the tooth-jump preventing roller 9 suf- 
fers from a disadvantage that, during the mounting it 
_atthesite,-theretsafearthatth8ro(!er9itserf would" 



threadedly mounted on the closer mounting member 
1 0 after the timing belt 3 has been wound around the 
drum of the sliding door closer 1 . In addition, the clos- 
er mounting member 10 for mounting the sliding door 
5 doser onto the suspension rail E has a shape such 
that the member 10 may be mounted on the right/left 
sliding door A, resulting in the complicated configur- 
ation of the member 10. 

10 SUMMARY OF THE INVENTION 

Accordingly, in view of the foregoing defects, an 
object of the present invention is to provide a sliding 
door device wherein, even if an external force is ap- 

15 plied to the door during the door closing operation, it 
is possible to avoid a tooth jump of a timing belt and 
it is possible to reduce the number of the necessary 
mechanical parts and the cost therefor to thereby 
simplify the mounting work and make the doser 

20 mounting member compact in size. 

According to a first aspect of the invention, there 
is provided a slid Big door device for a sliding door hav- 
ing a door frame, a suspension rail, and two rollers 
mounted on the suspension rail, comprising: a sliding 

25 door doser having a spring held within a drum and a 
hydraulic pressure dampening circuit, said sliding 
door closer being located at one end of the raO; a driv- 
en pulley provided at the other end of the rail; a timing 
belt wound between the door closer and a driven pul- 

30 fey with a first end and a second end of the timing belt 
being retained at the two rollers; and a tension spring 
for drawing one of the first and second ends of the 
timing belt, said spring of said sliding door doser ac- 
cumulating a spring force in response to a door open- 

35 ing operation of the sliding door through the timing 
belt, said spring of said sliding door closer releasing 
the spring force while being braked by said hydraulic 
dampening circuit during a door dosing operation, 
wherein the sliding door doser is provided on one 

40 side in the door opening direction, the driven pulley 
is provided one side in the door dosing direction, and 
the tension spring is provided at the belt end retained 
at the roller on one side in the door dosing direction. 
According to a second aspect of the invention, 

45 there is provided a sliding door device for a sliding 
door having a door frame, a suspension raJ, and two 
rollers mounted on the suspension rafl, comprising: a 
sliding door doser provided on one side in a door dos- 
ing direction of the suspension rail, said door doser 

50 having a spring held within a drum and a hydraulic 
pressure dampening circuit; a driven pulley provided 
on one side in a door opening direction; a timing belt 
wound between the door closer, with a first end and 
a second end of the timing belt being retained at the 

55 two rollers; and a tension spring for drawing one of the 



be lost and it would take a long working time for 
mounting it in place because the roller 9 is to be 



"first and second ends of the toning belt, said spring 
of said sliding door doser accumulating a spring force 
in response to a door opening operation of the sliding 
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door through the timing belt, said spring of said sliding 
door closer releasing the spring force whie being 
braked by said hydraulic dampening circuit during a 
door closing operation, wherein said tension spring is 5 
provided at the belt end retained at the roller on one 
side in the door opening direction. 

According to a third aspect of the invention, there 
is provided a sliding door device for a sliding door hav- 
ing a door frame, a suspension rail, and two rollers 10 
mounted on the suspension rat), said sliding door de- 
vice comprising: a sliding door closer having a spring 
held within a drum and a hydraulic pressure dampen- 
ing circuit, said sliding door closer being located on 
one side in a door closing direction of the ra8, a driven is 
pulley provided at the other end of the rai, a timing 
belt wound between the sliding door closer and the 
driven pulley with a first end and a second end of the 
timing belt being retained at the two rollers, respec- 
tively, a tension spring for drawing one of the first and 20 
second ends of the timing belt, said spring of said slid- 
ing door closer accumulating a spring force in re- 
sponse to a door opening operation of the sliding door 
through the timing belt, said spring of said sliding door 
closer releasing the spring force while being braked 25 
by said hydraulic dampening circuit during a door 
closing operation, characterized in that a restricting 
member is provided to restrict a shrinking motion of 
the tension spring. 

According to the first aspect of the invention, the 30 
sliding door closer and the driven pulley are arranged 
opposite to the conventional arrangement thereof 
and the tension spring is located at the belt end re- 
tained at the roller on the driven pulley side, the ex- 
ternal force to be applied in the door closing direction 35 
during the door closing operation is directly transmit- 
ted to the sliding door closer, so that the door sliding 
closer is rotated and the tension of the timing belt may 
be kept unchanged, thus avoiding the tooth jump of 
the timing belt aq 

According to the second aspect of the invention, 
although the door closer and the driven pulley are ar- 
ranged in the same manner as in the conventional ar- 
rangement, the tension spring is provided at the belt 
end retained at the roller on the door closer side. 45 
When the external force is applied in the door dosing 
direction during the door closing operation, the belt 
end retained at the roller on the door closer side is apt 
to be loosen. However, the tension spring connected 
to the belt end functions to pull the belt end to apply so 
a tension thereon. Therefore, the loosening of the belt 
end can be avoided. 

According to the third embodiment of the inven- 
tion, although the door closer and the driven pulley 
are arranged in the same manner as in the conven- 55 
tional arrangement, a short pipe is provided so as to 

encase the tension s pring tejween the metallic menH 

ber and the nut As a result, the external force to be 
applied in the door closing direction during the door 



closing operation is transmitted from the metallic 
member to the nut to keep the compression length of 
the tension spring unchanged and to avoid the loos- 
ening of the timing belt end to thereby prevent the 
tooth jump of the timing belt 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
FIG. 1 A is a frontal view showing a primary part 
of a sliding door device according to a first em- 
bodiment of the invention; 
FIG. 1 B is a frontal view showing a primary part 
of a sliding door device according to a second em- 
bodiment of the invention; 
FIG. 1C is a frontal view showing a primary part 
of a sliding door device according to a third em- 
bodiment of the invention; 
FIG. 2 is a longitudinal sectional view showing a 
sliding door closer which is applicable to any one 
of the first to third embodiments of the invention; 
and 

FIG. 3 is a frontal view showing a prior art sliding 
door device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1A shows a sliding door device in accor- 
dance with a first embodiment of the invention. In the 
sliding door device, two roller units C and D provided 
at an upper end of the sliding door A are laid on a sus- 
pension rail E formed along an upper side of a door 
frame B. The sliding door closer 1 is provided on one 
side of the suspension rail E in the door opening di- 
rection, whereas a driven pulley 2 is provided on the 
other side of the suspension rafl E in the door closing 
direction. A timing belt 3 is wound around between the 
sliding door closer 1 and the driven pulley 2. The left 
end 3b of the timing belt 3 which is wound around the 
door closer 1 is retained at a metallic member 4 
mounted on the roller unit D on the sliding door side, 
whereas the right end 3a of the belt 3 is retained at a 
metallic member 5 mounted on the other roller unit C. 
A bolt 6 is coupled with the belt end 3a which is re- 
tained on the side of the roller unit C. The bolt 6 is in- 
serted into the metallic member 5 mounted on the 
roller unit C. A tension spring 7 is wound around the 
bolt 6 which is threaded ty engaged with a nut 8 to 
thereby compress the tension spring 7. Thus, when 
the sliding door A is opened, a spiral spring 1b (see 
FIG. 2) within a drum 1a of the sliding door closer 1 
is biased in response to the door opening operation. 
The spring urged rotational force of the spring 1b 
causes the drum 1a to rotate in the door closing di- 
-rection-while being subject to-a brake through'a hy- 
draulic dampening circuit so that the timing belt 3 trav- 
els to move the sliding door A in the door closing dh 



3 



5 



EP 0 567 262 A1 



6 



rection. 

FIG. 2 shows the sliding door closer 1 . The sliding 
door closer 1 has a drum 1a which is connected co- 
axiaJly to a drive shaft 1c by a screws. The timing belt 5 
3 is wound around the drum 1a to rotate it The drum 
1a has the spiral spring 1b therein. When the door is 
opened, a rotational torque for rotating the drum 1b 
in the door closing direction is accummulated in the 
spiral spring 1b. The drive shaft 1c has a screw por- 10 
tion 1j which is engaged with an inner surface 1k of a 
piston 1 f in the form of a cap. The piston 1f is engaged 
with the screw portion 1j in a manner surrounding the 
screw portion 1j. The piston 1f is engaged with the 
housing 1 d in a state wherein it can not be rotated but is 
moved in the axial direction of a cylinder chamber 1e 
and has a check valve 1l and a safety valve 1m in an 
annular side wall. On the left side of the piston 1f is 
formed an oi chamber 1e' and on the right side there- 
of is formed an ofl chamber 1e" in the housing 1d. 20 
Further, between the inner surface of the bottom wall 
of the piston 1f and the end face of the screw portion 
1j of the drive shaft 1c is provided an oil chamber 1n 
which is connected to the oO chamber 1e" through a 
spring receiving hole 1p for receiving a compression 25 
spring 1r and a small side hole 1q. 

When the door is opened, the drive shaft 1c is ro- 
tated in the door opening direction to move the piston 
1f to the right as viewed in FIG. 2. At this time, ol in 
the chambers 1n and 1e" flows into the chamber 30 
1 e' through the check valve 1 1. At this time, the com- 
pression spring 1r is compressed to apply a resis- 
tance against a door opening movement Therefore, 
even when the door is strongly opened, the shock is 
alleviated. Thereafter, when the door is released, the 35 
drive shaft 1c is rotated in the door closing direction 
opposite to the door opening direction due to the re- 
pulsive force of the spiral spring 1b. At this time, the 
piston 1f is moved to the left to thereby cause the oil 
in the chamber 1e' to flow into the chamber 40 
1e" through an adjusting valve (not shown). That is, 
when the door is closed, the flow rate of the o3 is con- 
trolled by the adjusting valve to cause the door to 
close slowly and smoothly. If a shock is exerted on 
the oil circuit due to some causes, t he safety vatve 1m 45 
permits the oil in the chamber 1e* to flow into the 
chamber 1e" to release the oil circuit Thus, the de- 
sired hydraulic dampening circuit is formed. 

When the door is opened, an external force in the 
door opening direction is transmitted through the ten- so 
sion spring 7 to the nut 8 on the roDer unit C and is 
further transmitted to the timing belt 3, so that the 
drum 1 a of the sliding door closer 1 is rotated to there- 
by accumulate the spring force of the internal spring 
1 b. When the hand of the user is released away from 55 
the sliding door A in the door opened condition, the 

accumul ated spring force of the sprin g 1 b of the doo r 

closer 1 causes the drum 1a to rotate to t hereby travel 
the timing belt 3 and to thereby close the sliding door 



A without any external force. However, when the door 
is closed, if some external force is applied to the slid- 
ing door A in the door dosing direction X, the external 
force which is applied in the door closing direction X 
during the door closing operation is directly transmit- 
ted to the sliding door closer 1a through the left end 
3b of the bett to rotate it in an counterclockwise direc- 
tion Y. The rotation of the sliding door closer 1a a polys 
a tension to the upper path of the belt 3 thereby to ro- 
tate the pulley 2. Then, the tension is transmitted to 
the right end 3a of the belt 3. However, since the door 
A is moved to the right at that time, a big force is not 
transmitted to the tension spring 7. Therefore, since 
the compression dimension of the tension spring 7 is 
kept unchanged and the tension of the timing belt 3 
is almost kept unchanged at the right end 3a, there is 
no fear that the timing belt 3 is subjected to the tooth- 
jump at the drum 1a of the sliding door closer 1 . 

FIG. 1B shows a sliding door device in accor- 
dance with a second embodiment of the invention. 

In the sliding door device, two roller units C and 
D provided at an upper end of the sliding door A are 
laid on a suspension rail E formed along an upper side 
of a doorframe B. The sliding door closer 1 is provided 
on one side of the suspension raJ E in the door dos- 
ing direction, whereas a driven pulley 2 is provided on 
the other side of the suspension rai E in the door 
opening direction. A timing belt 3 is wound around be- 
tween the sliding door closer 1 and the driven puDey 
2. The right end 3a of the timing belt 3 which is wound 
around the door closer 1 is retained at a metallic mem- 
ber 5 mounted on the roller unit C on the sliding door 
closer side, whereas the left end 3b is retained at a 
metallic member 4 mounted on the other roller unit D. 
A bolt 6 is coupled with the belt end 3a which is re- 
tained on the side of the roller unit C. The bolt 6 is in- 
serted into the metallic member 5 mounted on the 
roller unit C. A tension spring 7 is wound around the 
bolt 6 and is t hreadedly engaged with a nut 8 to there- 
by compress the tension spring 7. Thus, when the 
sliding door A is opened, the spring 1b (see FIG. 2) 
within the drum 1a of the sliding door closer 1 is 
biased in response to the door opening operation. 
The spring urged rotational force of the spring 1b 
causes the drum 1a to rotate in the door closing di- 
rection whle being subjected to a brake through a hy- 
draulic dampening circuit so that the timing belt 3 trav- 
els to move the sliding door A in the door closing di- 
rection. 

When the external force for closing the sliding 
door A during the door closing operation is applied, 
the door closer 1 is not smoothly rotated as explained 
in BACKGROUND OF THE INVENTION. Therefore, 
the right end 3a of the belt 3 is going to loosen. How- 
ever, the tension spring 7 pulles the right end 3a to the 
Jeft-to^pply-a-teriskjn^-the right end-3a thereof. 
Therefore, the tension of the timing belt 3 is main- 
tained, so that any loosening on the belt end 3a is not 
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allowed. Therefore, even if the external force is ap- 
plied to the drum 1a of the sliding door closer 1 during 
the door closing operation, it is possible to avoid the 
tooth jump of the timing belt 5 

FIG. 1C shows a sliding door device in accor- 
dance with a third embodiment of the invention. In the 
sliding door device, two roller units C and D provided 
at an upper end of the sliding door A are laid on a sus- 
pension rail E formed along an upper side of a door 10 
frame B. The sliding door closer 1 is provided on one 
side of the suspension rai E in the door closing direc- 
tion, whereas a driven pulley 2 is provided on the 
other side of the suspension rat) E in the door opening 
direction. A timing belt 3 is wound around between the 15 
sliding door closer 1 and the driven pulley Z The end 
3a of the timing belt 3 which is wound around the door 
closer 1 is retained at a metallic member 4 mounted 
on the roller unit C on the side of the sliding door clos- 
er 1 , whereas the other end 3b is retained at a metallic 20 
member 5 mounted on the other roller unit D. A bolt 
6 is coupled with the belt end 3b which is retained on 
the side of the roller unit D. The bolt 6 is inserted into 
the metallic member 5 mounted on the roller unit D. 
A tension spring 7 is wound around the bolt 6, en- 25 
cased within a short solid pipe 11 as a restricting 
member for restricting the shrinking motion of the 
spring 7 over a predetermined length, and threaded ty 
engaged with a nut 8. Thus, when the sliding door A 
is opened, the spring 1 b (see R6. 2) within the drum 30 
la of the sliding door closer 1 is biased in response to 
the door opening operation. The spring urged rota- 
tional force of the spring 1b causes the drum 1a to ro- 
tate in the door closing direction while being subject- 
ed to a brake through a hydraulic dampening circuit 35 
so that the timing belt 3 travels to move the sliding 
door A in the door closing direction. 

When the external force for closing the sliding 
door A is applied to the sliding door A during the door 
closing operation, the left end 3b of the belt 3 is push- 40 
ed in the direction Z as explained in BACKGROUND 
OF THE INVENTION. However, the movement of the 
nut 8 is stopped by the pipe 11 thereby not permitting 
the spring 7 to shrink. Therefore, the length of the ten- 
sion spring 7 is kept unchanged so that the tension of 45 
the timing belt is kept Any loosening of the tension 
spring 7 wil not occur. Thus, the toot h jump of the tim- 
ing belt 3 may be avoided. 

As described above, according to any of the first 
to third embodiments of the invention, even if the ex- 50 
ternal force is applied to the door during the door clos- 
ing operation, any tooth jump of the timing belt wfll not 
occur. Thus, a tooth jump preventing roller may be 
dispensed with. It is possible to reduce the number of 
the mechanical parts and the cost therefor. The as- 55 
sembling work may be simplified. Furthermore, the 

closer mounting members may be made compact in 

-size. — 



Claims 

1. A sliding door device for a sliding door having a 
doorframe, a suspension rail for guiding the slid- 
ing door, and at least two rollers provided on the 
door frame and mounted on the suspension rail, 
said sliding door device comprising: 

a sliding door closer (1) having a spring 
(1b) held within a drum (1a) and a hydraulic pres- 
sure dampening circuit, said sliding door closer 
being located at one end of the rail (E); 

a driven pulley (2) provided at the other 
end of the raB (E); 

a timing belt (3) wound between the door 
closer (1 ) and the driven pulley (2) wit h a first end 
and a second end of the timing belt (3) being re- 
tained at the two rollers, respectively; and 

a tension spring (7) for drawing one of the 
first and second ends of the timing belt; 

said spring (1 b) of said sliding door closer 
(1) accumulating a spring force in response to a 
door opening operation of the sliding door (A) 
through the timing belt (3), said spring (1 b) of said 
sliding door closer releasing the spring force 
while being braked by said hydraulic dampening 
circuit during a door closing operation, character- 
ized in that 

the sliding door closer (1) is provided on 
one side in the door opening direction, the driven 
pulley (2) is provided on one side In the door clos- 
ing direction, and the tension spring (7) is provid- 
ed at the belt end retained at the roller on one 
side in the door closing direction. 

2. A sliding door device according to claim 1 , where- 
in said sliding door closer (1) has a drive shaft 
(1c) connected to the drum (1a), which has a 
screw portion (1j) for engaging with a piston (1f) 
so as to move the piston (1f) in response to a ro- 
tation of the drum (1a), the piston is in the form 
of a cap so as to surround the screw portion (1 j) 
of the drive shaft, and a compression spring (1r) 
is provided between the screw portion (1j) and 
the piston (1f) so as to shrink and expand in re- 
sponse to the rotation of the drum (1a). 

3. A sliding door device according to claim 2, where- 
in said compression spring (1 r) is accommodated 
in a hole (1P) of the screw portion (1j), and the 
hole (1P) is connected to a cylindrical chamber 
formed in a housing (1d) for accommodating the 
drive shaft (1c) therein. 

4. A sliding door device for a sliding door having a 
doorframe, a suspension rail for guiding the slid- 

ingj^. and.at least r^ rollere^rovkled on the— 

door frame and mounted on the suspension rail, 
said sliding door device comprising: 
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a sliding door closer (1) having a spring 
(1 b) held within a drum (1 a) and a hydraulic pres- 
sure damping circuit, said sliding door closer be- 
ing provided on one side in a door closing direc- 5 
tion of the suspension rail (E); 

a driven pulley (2) provided on one side in 
a door opening direction; 

a timing belt (3) wound between the door 
closer and the driven pulley (2) with a first end io 
and a second end of the timing belt (3) being re- 
tained at the two rollers, respectively, and; 

a tension spring (7) for drawing one of the 
first and second ends of the timing belt (3), said 
spring (1 b) of said sliding door closer accumulat- 15 
ing a spring force in response to a door opening 
operation of the sliding door through the timing 
belt (3), said spring (1 b) of said sliding door closer 
releasing the spring force whfle being braked by 
said hydraulic dampening circuit during a door 20 
closing operation, characterized in that 

said tension spring (7) is provided at the 
belt end (3a) retained at the roller on one side in 
the door closing direction. 

25 

5. A sJ id trig door device according to claim 4, where- 
in said sliding door closer (1) has a drive shaft 
(1c) connected to the drum (1a), which has a 
screw portion (1j) for engaging with a piston (1f) 

so as to move the piston (1f) in response to arc- 30 
tation of the drum (1a), the piston is in the form 
of a cap so as to surround the screw portion (1j) 
of the drive shaft, and a compression spring (1r) 
is provided between the screw portion (1j) and 
the piston (1f) so as to shrink and expand in re- 35 
sponse to the rotation of the drum (1a). 

6. A sliding door device according to claim 5, where- 
in said compression spring (1r) is accommodated 

in a hole (1P) of the screw portion (1j), and the 40 
hole (1P) is connected to a cylindrical chamber 
formed in a housing (1d) for accommodating the 
drive shaft (1c) therein. 



being retained at the two rollers, respectively,; 

a tension spring (7) for drawing one of the 
first and second ends of the timing belt; 

said spring (1b) of said sliding door closer 
(1) accumulating a spring force in response to a 
door opening operation of the sliding door 
through the timing belt (3), said spring of said slid- 
ing door closer releasing the spring force while 
being braked by said hydraulic dampening circuit 
during a door closing operation, characterized in 
that the tension spring (7) is provided on a roller 
on one side in a door opening direction and 

a restricting member (11) is provided to re- 
strict a shrinking motion of the tension spring (7). 

8. A sliding door device according to claim 7, where- 
in a bolt (6) is coupled to a first end (3b) of the tim- 
ing belt (3) and inserted into a metallic member 
(5) mounted on a roller, said tension spring being 
provided around the bolt (6), a nut being engaged 
with said bolt (6), said tension spring (7) being 
compressed and interposed between the metallic 
member and the nut to impart a tension to the tim- 
ing belt (3), said restricting member (11) being 
provided so as to encase said tension spring (7) 
between the metallic member (5) and the nut (8). 

9. A sliding door device according to claim 8, where- 
in said restricting member comprises a solid short 
pipe (11). 



7. A sliding door device for a sliding door having a 45 
doorframe, a suspension rafl for guiding the slid- 
ing door, and at least two rollers provided on the 
door frame and mounted on the suspension rail, 
said sliding door device comprising: 

a sliding door closer (1) having a spring so 
(1 b) held within a drum (1a) and a hydraulic pres- 
sure dampening circuit, said sliding door closer 
being located on one side in a door closing direc- 
tion of the rail (E); 

a driven pulley (2) provided on one side in 55 
a door opening direction; 

atiming^)elt(3)wound4)etweenthesliding 

door closer (1) and the driven pulley (2) with a 
first end and a second end of the timing belt (3) 
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